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effectively increased if the ore charge is preheated by the combustion of the carbon monoxide.
Turning now to the results obtained in this furnace, Dr. Haanel reports1 that, in the experimental runs, which were begun about the middle of January, 1906, and continued until the 5th of March, some 55 tons of pig-iron were electrically smelted from, hematite, magnetite, roasted pyrrhotite, and titaniferous ores. The furnace worked satisfactorily with all these ores, and pig-iron, low in sulphur, was obtained from the roasted pyrrhotite, and other ores of high sulphur content. Charcoal forms a perfectly satisfactory reducing agent, and this is important, since in Ontario and Quebec charcoal can often be produced cheaply from mill refuse, wood or even peat, while coke, suitable for blast-furnaces, must be imported. In this connection, it should be remembered that the coke or charcoal used in a blast-furnace should be of good quality, and able to stand the weight of the heavy column of ore without crushing; while in the electric furnace the quality of the reducing reagent is less important, and broken charcoal and partly charred wood was found to serve the purpose. The electric furnace differs from the blastfurnace in the absence of a blast of air, and in the possibility of attaining a higher temperature. Both of these differences are in favor of the electric furnace, and cause it to be a more powerful reducing and melting appliance than the blast-furnace. The strong reduction helps to drive the sulphur into the slag, as calcium sulphide, and the high temperature that is attainable allows a very limey slag to be used for the removal of the sulphur. Strong reducing conditions, although desirable as removing the sulphur, have the effect of increasing the amount of silicon in the ^pig-iron, and iron containing as much as 5 per cent, or 6 per cent, of silicon was obtained, with only 0.06 per cent, of sulphur when smelting the roasted pyrrhotite.2 Dr. Haanel reports, however, that by increasing the limestone in the charge, the silicon in ferro-nickel pig has been lowered to 2 per cent. With less sulphurous ores the iron could be obtained high or low in silicon as desired, as the degree of reduction in the furnace is quite under control.
The consumption of electrical energy, in horse-power years per long ton of pig-iron, varied from 0.268 to 0.333 in the later runs on iron-ores.3 If the carbon monoxide escaping from the furnace
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